Alloscardovia venturai sp. nov., a fructose 6-phosphate phosphoketolase-positive species isolated from the oral cavity of a guinea-pig (Cavia aperea f. porcellus) 
There are many unexplored ecological niches where new representatives of the bacterial family Bifidobacteriaceae could occur. This taxonomic group is represented by the genus Bifidobacterium and scardovial genera, all of which exhibit specific fructose 6-phosphate and xylulose 5-phosphate phosphoketolase activities [1, 2] . Scardovia differ from bifidobacteria by genotype, phenotype and also habitat. Cell morphology is represented mainly by short, sometimes irregular rods in contrast to the typical irregular rod shape of bifidobacteria [3] [4] [5] . In addition, their genomic DNA possesses lower G+C contents. Scardovial genera exhibit higher aerotolerance and occur mainly in the frontal part of the human and animal digestive tract [4, [6] [7] [8] .
Human scardovia also occur in the urinary tract, with the presence of Alloscardovia omnicolens, Scardovia inopinata, Scardovia wiggsiae and Parascardovia denticolens [9] [10] [11] . New scardovial genera have been isolated from the digestive tract of important pollinators [3] , and domesticated and wild pigs [2, 12, 13] . The novel genus Neoscardovia was recently isolated from porcine slurries [5] . However, its was also found in the digestive tract of domesticated pigs (our unpublished results). While bifidobacteria are generally considered as probiotic bacteria, some scardovial strains may act as opportunistic human pathogens. This is especially true for A. omnicolens, P. denticolens and S. wiggsiae acting as aetiological agents of human oral diseases and urinary tract infection [14] [15] [16] [17] .
The oral cavity of humans and other mammals represents a gateway of microbial inoculation from the environment.
The composition of microbiota inhabiting this ecological niche is substantially affected by the presence of oxygen, diet, host genetics, maternal transfer, antibiotics and other medication, infection, inflammation, hygiene and age [18] . It can be populated by hundreds of different known or hitherto unknown species of micro-organisms, mainly bacteria. The oral bacterial community of mammals comprises in particular facultative and obligate anaerobes classified within the genera Streptococcus, Prevotella, Veillonella, Fusobacterium, Lactobacillus, Propionibacterium, Actinomyces, Neisseria, Staphylococcus and Treponema, the families Lachnospiraceae and Bifidobacteriaceae, and thus genera/ families belonging to the phyla Firmicutes, Bacteroidetes, Proteobacteria, Fusobacteria, Spirochaetes and Actinobacteria [19] [20] [21] . It should be noted that the oral microbiota is different from those of the intestine and often differ between individuals of the same species. This is probably due to the presence of atmospheric oxygen, bacteria from food and air, food composition, different composition of the mucus layer, interactions among micro-organisms, host immunity and genetics and many other factors. In mammals, the occurrence of host-specific oral bacteria can be predicted based on maternal transfer, social behaviour [22] and the factors mentioned above. Although the presence of scardovia in the human cavity is associated with diseases, their role in the oral cavity of mammals and other animals is unknown. Characterization of the bacterial oral community in many other mammals has not been sufficiently studied [20] .
Below, we characterize a new Alloscardovia strain related most closely to A. omnicolens inhabiting the oral cavity of a home-bred guinea-pig (Cavia aperea f. porcellus). A. omnicolens is present in the human oral cavity and clinical samples [10, 14] . Related taxa Alloscardovia macacae and Alloscardovia criceti were isolated from the milk of a macaque and hamster dental plaques [4, 6] . Our study provides information about a new anaerobic species from the oral cavity of the guinea-pig, an animal that is often used as a model in biomedical sciences. Combined with previous information, this suggests that the oral cavity of mammals seems to be the main ecological niche of alloscardovia.
The fructose 6-phosphate phosphoketolase-positive bacterial strain MOZIV/2 T was isolated from an oral swab of a 14-month-old male home-bred guinea-pig according to procedures described previously [4] .
Genotypic characteristics including comparative analyses of the 16S rRNA gene and suitable protein-coding genes are fundamental in the description of novel species of prokaryotes [23, 24] . The 16S rRNA gene sequence (NCBI no. KT343144, length 1413 nt) obtained for strain MOZIV/2 T using primers fD1 and rP2 [2] showed the highest similarity to A. omnicolens DSM 21503 T (NCBI no. ATVB01000039) and A. criceti DSM 17774 T (no. AQXR01000005). Pairwise similarity values, calculated after ClustalW alignment in the Geneious 7.1.7 software (Biomatters), were 96.0 and 95.6 %, respectively.
Completeness of the compared sequences was 97.3 and 96.9 %, respectively. These results indicated [25, 26] a separate position within the genus Alloscardovia without the need to perform DNA-DNA hybridization analysis. Although a novel species description should ideally be based on more than one strain to cover intra-species diversity [24] , we have not found genotypically or phenotypically different strains in any individual guinea-pigs.
Three other phylogenetic and identification markers, the fusA, gyrB [27] and xfp [28] genes, were used to determine the genetic distance of strain MOZIV/2 T from its relatives. Pairwise similarities to the most related species A. omnicolens DSM 21503
T , calculated after ClustalW alignment in Geneious software, were 85.1, 72.7 and 87.5 %, respectively. For comparative analyses, gene sequences present in particular contigs of the whole genome of A. omnicolens DSM 21503 T were taken from the NCBI nucleotide database (https://www.ncbi.nlm.nih.gov/nuccore). The contig access numbers containing the particular gene sequences were NZATVB01000003, NZATVB01000004 and NZATVB 01000021, respectively. The length of the sequences compared was 747, 762 and 489 nt, respectively. Lower sequence similarities were determined to A. criceti DSM 17774
T (data not shown). Sequences of the 16S-23S rRNA (intergenic spacer) region amplified by the method of Leblond-Bourget et al. [29] were also included in comparative analyses. Pairwise similarity between strain MOZIV/2 T (NCBI no. KT343135) and A. omnicolens DSM 21503 T (KT343136) was only 47.5 %.
Phylogenetic distance from its closest relatives was evaluated in trees reconstructed based on the 16S rRNA ( Fig. 1) , fusA (Fig. S1 , available in the online Supplementary Material), gyrB ( Fig. S2) and xfp (Fig. S3) gene sequences using the same methods as described previously [4] . Sequences of all genes (except for xfp) for only type strains of the family Bifidobacteriaceae were primarily retrieved from complete genomic sequences available in the NCBI database to ensure more precise tree topologies. Sequences of xfp gene fragments deposited in the GenBank database were obtained from the publication of Berthoud et al. [28] . In all phylogenetic trees, strain MOZIV/2 T was located on a separate branch in scardovial clusters. The phylogenetic relationship to other alloscardovia was confirmed by its placement in a subcluster together with A. omnicolens, A. criceti and A. macacae. Distances from these species are illustrated by the lengths of the phylogenetic branches.
The DNA G+C content (45.8 ± 0.3 mol%, mean ± SD from three experiments) determined for strain MOZIV/2 T using the modified enzymic degradation method [2, 30] was lower than for other alloscardovia (Table 1) . Lower DNA G+C contents (range 45-57 mol%) are characteristic of scardovia. By contrast, most bifidobacteria have values higher than 60 mol% [3, 13] .
The phenotypic features of strain MOZIV/2 T were further compared with the type strains of all valid Alloscardovia species. These included biochemical characteristics evaluated using API 50CH, API ZYM, RAPID ID32A and API 20A kits (bioM erieux), physiological and morphological properties and chemical composition of cells (cellular fatty acids, polar lipids and structure of peptidoglycan interbridge). The above phenotypic characteristics were determined in the study as described previously [4, 13] . The peptidoglycan structure and cellular polar lipids were determined by the Identification Service of the DSMZ. Differences in biochemical characteristics, DNA G+C contents, physiological properties, source and chemotaxonomic features among alloscardovia are given in Table 1 . Results of biochemical characterization revealed the narrowest spectrum of substrate fermentations in strain MOZIV/2 T . The ability to ferment cellobiose and turanose was not observed, unlike in other alloscardovia. Similarly, activities of a-arabinosidase and proline arylamidase were not demonstrated. Overall, the examined strains differ among themselves in their ability to ferment ten substrates and produce eight enzymes.
Growth was found only under anaerobic conditions in contrast to A. omnicolens and A. criceti [4] .
Detailed cellular morphology was examined by scanning electron microscopy [31] . Cells were short, slightly irregularly shaped and sometimes slightly curved rods. An ovoid shape was seldom present. The cells showed no branching (Fig. 2) . A similar morphology was found in other alloscardovia [4] . (Table 1 ) and members of the genus Scardovia [7] .
Nine glycolipids and four phospholipids (Fig. S4 ), but not diphosphatidylglycerol (in contrast to the alloscardovia tested) (Table 1) , were detected in strain MOZIV/2 T using two-dimensional silica gel TLC [33] .
Profiling of cellular fatty acids was performed by GC [3, 31] using a calibration standard Supelco 37-component fatty acid methyl ester mixture (Sigma-Aldrich). Results obtained for strain MOZIV/2 T were compared with those reported for the type strains of A. omnicolens, A. criceti and A. macacae [4] . The latter analyses were performed based on the same method and under the same conditions. Growth of cultures in anaerobic TPY medium at 37 C was stopped at the end of the exponential phase before analyses. Higher relative concentrations of the fatty acids C 8 : 0 , C 11 : 0 , C 12 : 0 , C 14 : 1 , C 16 : 1 and C 17 : 0 were measured in cells of strain MOZIV/2 T compared with other alloscardovia (Table 2) . Moreover, strain MOZIV/2 T contained C 18 : 1 !9t while the others did not. On the other hand, the novel strain had lower proportions of C 18 : 1 !9c and C 16 
The results presented here clearly indicate that strain MOZIV/2 T represents a novel species of the genus Alloscardovia, for which the name Alloscardovia venturai sp. nov. is proposed.
DESCRIPTION OF ALLOSCARDOVIA VENTURAI SP. NOV.
Alloscardovia venturai (ven.tu.ra¢i. N.L. gen. n. venturai of Ventura, named after Professor Marco Ventura, in recognition of his genetic research on bifidobacteria).
Cells are Gram-stain-positive, non-motile, non-spore-forming, short, slightly irregularly shaped and sometimes slightly curved rods (0.2-0.6Â0.7-1.3 µm). They are arranged mainly singly and are not branched at termination (Fig. 2) . Growth occurs only under anaerobic conditions in a narrow temperature range (30) (31) (32) (33) (34) (35) (36) (37) (38) (39) (40) C), optimally at 37 C. Cells grow in the pH range 4.5-8.5, optimally at pH 6.5. After 3 days of cultivation on TPY agar under anaerobic conditions, colonies are creamy white to yellowish, matt to glossy, soft, umbonate over the surface of the agar, circular and disc-shaped in profile with sharp edges (1.2-2.6 mm in diameter). Fructose 6-phosphate phosphoketolase-positive. Catalase-, oxidase-and indole-negative. Gelatin is not hydrolysed. Produces acids from amygdalin, aesculin, salicin, maltose, lactose, melibiose, sucrose, raffinose, [4] . 
